WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 : 

C12N 5/20, C07K 15/28 
G01N 33/533, 33/534, 33/535 



Al 



(11) International Publication Number: WO 90/12871 

(43) International Publication Date: 1 November 1990 (01.1 1.90) 



(21) International Application Number: PCT/US90/02003 

(22) International Filing Date : 1 3 April 1 990 (1 3.04.90) 



(30) Priority data: 
338,983 



14 April 1989(14.04.89) 



US 



(71) Applicant: RESEARCH FOUNDATION FOR MENTAL 

HYGIENE, INC. [US/US]; 44 Holland Avenue, Al- 
bany, NY 12229 (US). 

(72) Inventors: KIM, Kwang, S. ; 178 Dahlia Street, Staten Is- 

land, NY 10312 (US). WISNIEWSKI, Henrvk, M. ; 141 
Nixon Avenue, Staten Island, NY 10304 (US). WEN, 
Guang, Y. ; 6 Castle Court, North Brunswick, NJ 08902 
(US). CHEN, Cheng-Mo, James ; 28 Cedar Street, E. 
Hanover, NJ 07936 (US). SAPIENZA, Victor, J. ; 142 
Marion Street, Staten Island, NY 10310 (US). 



(74) Agent: MOROZ, Eugene; Morgan & Finnegan, 345 Park 
Avenue, New York, NY 10154 (US). 

(81) Designated States: AT (European patent), AU, BE (Euro- 
-r- pean patent), BG, BR, CA, CH (European patent), DE 
(European patent), DIC DK (European patent), ES (Eu- 
ropean patent), FI, FR (European patent), GB (Euro- 
pean patent), HU. IT (European patent), JP, KP, KR, 
LU (European patent), NL (European patent), NO. RO, 
SE (European patent), SU. 

Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: CEREBROVASCULAR AMYLOID PROTEIN-SPECIFIC MONOCLONAL ANTIBODY SV17-6E10 
(57) Abstract 

Disclosed is monoclonal antibody SV17-6E10 and a specific-binding fragment thereof which is specifically reactive with a 
peptide whose concentration level is elevated in individuals having Down's syndrome or Alzheimer's disease as compared to indi- 
viduals of substantially the same age who are not so-afflicted and which does not react with other peptides of human origin. Also 
disclosed is a hybridoma cell line capable of producing the monoclonal antibody, a reagent composition which incorporates the 
monoclonal antibody or specific-binding fragments thereof and an immunoassay method for their use. 



+ See back of page gggj AVAILABLE COPY 



DESIGNATIONS OF "DE" 

Until further notice, any designation of "DE" in any international application 
whose international filing date is prior to October 3, 1990, shall have effect in the 
territory of the Federal Republic of Germany with the exception of the territory of the 
former German Democratic Republic. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify Slates party to the PCI on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MC 


Monaco 


AU 


Australia 


FI 


Finland 


MG 


Madagascar 


B8 


Barbados 


FR 


France 


ML 


Mali 


BE 


Belgium 


CA 


Gabon 


MR 


Mauritania 


BF 


Burkina Fasso 


CB 


United Kingdom 


MW 


Malawi 


BC 


Bulgaria 


CR 


Greece 


NL 


Netherlands 


BJ 


Benin 


HU 


Hungary 


NO 


Norway 


BR 


Brazil 


IT 


Italy 


RO 


Romania 


CA 


Canada 


JP 


Japan 


SD 


Sudan 


CF 


Central Africa it Republic; 


KP 


Democratic People's Republic 


SE 


Sweden 


CC 


Congo 




of Korea 


SN 


Senegal 


CH 


Switzerland 


KR 


Republic or Korea 


SU 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


DE 


. Germany, Federal Republic of 


LK 


Sri 1 jnka 


TC 


Togo 


DK 


Denmark 


LU 


Luxembourg 


US 


United Status of America 



WO90/12871 



PCT/US90/02003 



- 1 - 

0 Cerebrovascular amyloid protein-specific monoclonal antibody SV17-6E10 

BACKGROUND OF THE INVENTION 

Field pf Th e inventio n 
5 The present invention relates to 

neurological disorders, and, more particularly, to 
antibodies that are specific for peptides associated 
therewith. 

10 firief DesC£2P±iQn^L.lh^xLQ^^rt 

Alzheimer's disease is characterized by 
three major pathological markers. They are neuritic 
plaques, neurofibrillary tangles and cerebrovascular 
amyloidosis- Glenner, et al., Biochem, Biophys. Res. 

15 Comm. , 12£:885 (1984) and Wisniewski, et al., Int. 

Symp. Dementia and Amyloid "Neuropathology", Suppl. 
3:87 (1986). The accumulation of two types of 
aberrant fibrils, the paired helical filaments and 
the amyloid are characterized neuropathologically in 

20 Alzheimer's disease/senile dementia of the Alzheimer 

type. Plaque and cerebrovascular amyloid are 
primarily made up of a 40- to 42- amino acid residue 
peptide, called the B-peptide. 

Alzheimer's cerebrovascular amyloid protein 

25 has been purified and a 24 amino acid residue 

sequence has been reported. Glenner, et al., Biochem. 
Biophys. Res. Comm., 122:1131 (1984). It has also 
been observed that the sequenced portion of the 
cerebrovascular amyloid peptide is part of the 

3Q sequence of a precursor protein. Robakis, et al., 

Proc. Nat. Acad. Sci. USA, 84:4190 (1987) and 
Robakis, et al., The Lancet, 1:384 (1987). 

Down's Syndrome is a disability charactei ized 
by the inheritance of an extra copy of chromosome 21 

35 in each cell. Older persons afflicted with Down's 
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Syndrome display dementia that resembles Alzheimer's 
disease. The cerebral tissues of these individuals 
exhibit the same neuropathological findings of 
Alzheimer's disease, i.e., amyloid-containing 
neuritic plaques, neurofibrillary tangles and 
cerebrovascular amyloidosis. The amyloid deposits of 
Down's Syndrome contain the same peptide as the 
amyloid deposits found in the brains of Alzheimer's 
disease victims. See, Glenner et al., Biochem. 
Biophys. Res. Comm., 222:1131 (1984). 

As applied to other peptides and antigens, 
including many associated with various diseases, 
monoclonal antibody products of hybridoma technology 
has often proven valuable in studying factors 
associated with these diseases and in diagnosis of 
the disease in clinical settings. Kim, et al., 
Neuroscience Research Communications, 2.: 121 (1988) 
discloses production and characterization of 
monoclonal antibodies specific for the synthetic 
cerebrovascular amyloid protein described in Glenner 
et al., Biochem. Biophys. Res. Comm., 122 : 1131 
(1984), supra . 

SUMMARY OF THE INVENTION 
Hybridoma technology is one of the most 
important biological tools for the analysis of complex 
antigens. Using the SV17-6E10 monoclonal antibodies 
of the present invention, which are specific to a 
recently acquired amino acid sequence of the 
beta-amyloid precursor protein, it has become possible 
to study the beta-amyloid precursor protein which 
leads to significant deposits of vascular and neuritic 
amyloid plaques in Alzheimer's disease and Down's 
syndrome. These monoclonal antibodies provide the 
potential for non-invasive diagnosis of Alzheimer's 
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disease using body fluids such as spinal fluid, serum 
or urine. 

In one aspect, the invention provides a 
monoclonal antibody, designated SV17-6E10, and 
antigen - binding fragments thereof which are 
specifically reactive with a peptide whose 
concentration level is elevated in individuals having 
Alzheimer's disease or Down's syndrome as compared to 
individuals of substantially the same age who are not 
so-afflicted and which does not react with other 
peptides of human origin. The monoclonal antibodies 
of the invention are of subclass ^QG^. 
Papain-digestion produced antigen-binding fragments 
(e.g. Fab) have also been shown to specifically 
recognize amyloid plaque* 

The monoclonal antibody is produced by a 
hybridoma formed by fusion of cells from a myeloma 
line, usually of mouse origin, and antibody-producing 
cells, also usually of mouse origin, " previously 
immunized with a peptide whose concentration level is 
elevated in individuals having Alzheimer's disease or 
Down's syndrome as compared to individuals of 
substantially the same age who are not so-afflicted 
and which do not react with other peptides of human 
origin, such as one which forms a portion of a 
cerebrovascular amyloid protein characteristic of 
Alzheimer's disease or Down's syndrome. Preferably, 
a mouse NSO myeloma line is used, particularly with 
antibody-producing cells from a mouse previously 
immunized with a peptide comprising the sequence 
comprising asp - ala - glu - phe - arg - his - asp - 
ser - gly - tyr - glu - val - his - his - gin - lys - 
leu. Further in this regard, the invention provides 
a hybridoma cell line capable of producing the 
monoclonal antibodies described above. 
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In another aspect, the invention provides a 
composition for quantitatively determining a peptide 
whose concentration level characteristic of 
Alzheimer's disease or Down's syndrome in an 
individual. The composition comprises a monoclonal 
antibody or antigen - binding fragment thereof in 
accordance with the invention and a detectable moiety 
which is directly or indirectly associated 
therewith. In one embodiment, the monoclonal 
antibody is conjugated to an enzyme and the 
detectable moiety comprises a chromogenic redox 
substrate for the enzyme. In another embodiment, the 
monoclonal antibody is conjugated to one partner of a 
specific binding pair and the other partner of the 
specific binding pair is conjugated to a detectable 
moiety or a substance capable of rendering the moiety 
detectable. One example of this embodiment is where 
the monoclonal antibody or antigen - binding fragment 
thereof additionally serves as an antigen of the 
specific binding pair. The partner for the 
monoclonal or fragment is an anti-immunoglobulin 
antibody, usually anti - IgG and usually from a 
species other than that of its partner, which is 
labeled, such as with a fluorophore like fluorescein 
isothiocyanate. Another example is where one partner 
of the specific binding pair is selected from biotin 
and its binding analogs and the other partner is 
selected from avidin and its binding analogs. 
Usually, the detectable moiety is a chromophore, 
fluorophore or luminophore and the substance capable 
of rendering it detectable is an energy donor or 
catalyst therefor . 

Further in this regard, the invention 
provides an immunoassay method. The method comprises 
contacting a sample, from the individual suspected of 
having Alzheimer's disease or Down's syndrome, with 
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the composition of the invention and quantitatively 
observing any detectable response. 

Monoclonal antibody SV17-6E10 is very unique 
in that no monoclonal antibody reactive to this 
peptide (17 amino acid residue) has previously been 
reported. Monoclonal antibody SV17-6E10 has been 
used, as exemplified below, in immunoassays for 
characterizing the amyloid peptide and precursor 
amyloid peptides in connection with biogenesis of 
B-amyloid peptide plaques found in Alzheimer's 
disease and Down's syndrome afflicted brains. 



BRI EF DESCRIPTION OF T H E DRAWINGS 
Fig. 1(a) shows amyloid plaques stained with 
SV17-6E10 monoclonal antibody* 
^ Fig. 1(b) shows a serial section stained 

with SCVAP-2F9 monoclonal antibody. A serial section 
stained with SCVAP-4G8 monoclonal antibody produced 
results identical to those shown in Fig. 1(b). 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



Exam ple 1 

M onoclonal Antibody SV17-6 E10 to Amyloid Peptid e 

In the experiments reported by this example, 
2^ a synthetic peptide, an antigenic conjugate thereof 

and tryptic fragments of the peptide were used to 
prepare and characterize the monoclonal antibody of 
the present invention. 



35 



17 Amino Acid Residue Sy nthet ic B-Amvloid P ep tjLde 
I SVl?) 

Preparation of SV17 was as follows. A 
17-residue synthetic cerebrovascular amyloid peptide 
(SV17), having the sequence asp - ala - glu - phe - 
arg - his - asp - ser - g]y - tyr - gin - val - his - 
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his - glu - lys - leu, corresponding to a portion of 
the published sequence of the Alzheimer's 
cerebrovascular amyloid peptide was obtained from 
Biosearch Laboratories, San Rafael/ CA. The sequence 
mentioned was published in Glenner, et al., Biochem. 
Biophys. Res. Comm., 120 :885 (1984) . The preparation 
as received was purified by reverse phase liquid 
chromatography. The purified SV17 peptide (1 mg) was 
conjugated to keyhole-limpet hemocyanin (6 mg) with 
glutaraldehyde (3 ul) in sodium phosphate (1.2 ml, 50 
mM, pH 7.5) at 4°C for 2 hours to provide the 
SV17-KLH antigen. 

Preparation of Hybrid Cell Lines 

Procedures for producing antibody-secreting 
hybrid cell lines as described in Togashi, et al., 
Arch. Virol., £2:149 (1981) and modified as described 
in Kim, et al., J. Clin. Microbiol., 18:331 (1983) 
were applied as follows. 

BALB/CJ female mice (Jackson Laboratories, 
Bar Harbor, ME) were immunized via the back foot pads 
with Ribi adjuvant (200 ul) (Ribi Immunochem 
Research, Inc., Hamilton, MT) containing SV17-KLH 
antigen (25-50 ug). At 21 days after the initial 
injection, these mice were immunized 

intraperit'oneally with SV17-KLH antigen (25-50 ug) in 
Ribi adjuvant (200 ul) four times at about four week 
intervals. Four days prior to fusion (at six weeks 
after the last immunization) the mice received 
intraperitoneal booster injections of SV17 (200 ug) 
Without adjuvant. Immune spleen cells were harvested 
as described in Galfre, et al., Methods Enzymol., 
1:73 (1981). A mouse with the highest titer after 
SV17-KLH antigen immunization was selected for hybrid 
clone production . 
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NSO myeloma cells were obtained from Dr. 

Choi, Kyung Hee of Albert Einstein Medical School, 

New York, NY. The immune spleen cells were incubated 

with the NSO myeloma cells and fused at a ratio of 

5:1 in the presence of polyethyleneglycol 1500 

(Boehringer Mannheim, Indianapolis, IN) as the fusing 

agent. The cells were maintained in Iscoves modified 

Dulbecco minimum essential medium containing 15% 

-4 

fetal bovine serum, 10 M hypoxanthine, 1.6 x 

-5 -7 
10 M thymidine and 4.0 x 10 M aminopterin for 

14 days. Subsequent feedings with medium containing 

only hypoxanthine and thymidine were performed on 

days 18, 22 and 25. After day 25, cells were fed with 

medium that did not include hypoxanthine, thymidine 

or aminopterin. Normal BALB/CJ mouse macrophages 

(6,000 cells per well in 96 wells of a microtiter 

plate) as a feeder layer were used for the initial 

hybridoma production and also for subcloning the 

selected hybrids by limiting dilutions. 

Es tablishment of Hybrid Clones Secreting Anti-SV17 
rnABg 

After the initial hybridoma production, as 
4 

described above, 5 x 10 hybridoma cells in 1.0 ml 
were added to each well of 96 well tissue culture 
plates. Hybrid cell growth was detected by the ELISA 
technique using the synthetic peptide antigen (1 
ug/ml) coated on the wells. Supernatant fluid in 
several wells were found to contain SV17 - specific 
antibody. 

The hybrid that produced SV17-6E10 antibody, 
as determined by the ELISA procedure, was established 
and cloned three times by limiting dilutions to 
obtain a pure clone. Normal BALB/CJ mouse 
macrophages (6,000 cells per well in 96 wells of a 
microtiter plate) as a feeder layer were used here 
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also. Stable cloned hybrid cell lines were 
established and are referred to here as purified 
antibodies. 

Sample 2 
Monoclonal Antibody SV17-6E10 
ImwrnocytQciiswiistrr Reagent 

Monoclonal antibody SV17-6E10 was used in 
the experiments reported by this example as an 
immunocytochemistry reagent. Paraffin -embedded, 
formalin - fixed Alzheimer and normal control cortex 
sections (6 urn) were stained using the avidin-biotin 
complex technique (Bethesda Research Laboratories, 
Bethesda, MD) . Amyloid present in neuritic plaques 
and cortical and meningeal vessels in brain sections 
of Alzheimer's patients were stained and those of 
non-afflicted controls were not. No staining of 
Alzheimer neurofibrillary tangles or 
axons/neurofilaments either in tissue sections or in 
isolated neurons were observed with monoclonal 
antibody SV17-6E10. 

The immunoreactivity of monoclonal antibody 
SV17-6E10 was then compared with that of SVCAP-2F9 
(or SV"CAP-4G8) on the amyloid plaques. Comparison of 
their immunoreactivities with amyloid plaques using 
serial sections (6 urn thickness) revealed that there 
were two types of amyloid plaques present. 
Regardless of high concentration of SV17-6E10 used, 
one group of plaques was lightly stained while the 
other group of plaques was darkly stained (Fig. la). 
When SCVAP-2F9 or SCVAP-4G8 monoclonal antibody was 
used, these two groups of plaques all reacted with 
equal staining intensity (Fig. lb). Monoclonal 
antibody SV17-6E10 was raised against the amino acid 
residue 1-17 of the synthetic amyloid B-protein while 
SCVAP-2F9 . and SCVAP-4G8 are monoclonal antibodies 
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° specific to an epitope in the 17-24 amino acid 

segment of the synthetic amyloid B-protein. Judging 
from these observations, the amount of the peptide 
with amino acids 1-17 was not equally present in 
these plaques. However, the amount of B amyloid 
5 protein having amino acids 17-24 was approximately 

the same in all the plaques as evidenced by equal 
staining density. The availability of SV17-6E10 and 
SCVAP-2F9 or SCVAP-4G8 makes it possible to reveal 
for the first time that the plaques are composed of 

10 more peptides with amino acid residues 17-24 and less 

of the peptide having amino acid residues 1-17 in 
.some plaques. 

The immunohistochemical staining procedure 
used was as follows. The deparaf f inized sections (6 

^5 um thickness) were washed in 0.05M Tris-based buffer 

(TBS) (pH 7.6) and 0.15M NaCl (TBS) for 5-10 minutes 
and immersed in undiluted 99% formic acid (Sigma 
Chemical Co., St. Louis, MO) for 3-4 hours. They 
were then washed with tap water (3-4 times) and then 

2q washed with TBS (5-6 times) . They were further 

immersed in 0.3% hydrogen peroxide for 20 minutes and 
washed with TBS (5-6 times) . After treatment with 
normal horse serum (Vector stain Elite ABC Kit, 
anti-mouse IgG made in horse) for 30 minutes, sections 

25 were incubated with primary mouse monoclonal antibody 

(SCVAP-2F9, SCVAP-4G8 or SV17-6E10) to amyloid 
B-protein (diluted 1:50-4,000) overnight in a moist 
chamber at room temperature. All slides were washed 
with 0.05 M TBS after each incubation. Secondary 
antibody (biotinylated anti-mouse IgG, Vector 
Laboratories, Inc., Burlingame, CA) was applied for 
30 minutes. Avidin-biot inylated peroxidase 
(Vector-Stain Elite ABC Kit) was used for 45 
minutes. They were then stained with 3,3* 

35 -diaminobenzidine tetrahydrochloride (DAB) for 5-10 
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.» minutes. Sections were lightly stained with 

Hematoxylin (RICCA Chemical Co. , Arlington, TX) for 
30 seconds, dehydrated and covered with permount and 
cover slips . 

5 Example 3 

Fab Fragments Qf Monoclonal Antibody sv17-6eji q 
.Fab fragments of monoclonal antibody 
SV17-6E10 were prepared and tested as follows. 
Immunoglobulin IgG purified by protein A column was 

10 concentrated to 20 mg/ml in 20 mM phosphate/10 mM 

EDTA. A portion (0.5 ml) was mixed with digestion 
buffer (0.5 ml; 42 mg cysteine - HC1 in 12 ml 
phosphate buffer; pH 7.0). Then, a portion (0.5 ml) 
of 50% slurry of immobilized papain, which had been 

^5 rinsed twice with digestion buffer, was incubated (5 

hours at 37°C) with constant shaking. The 
solubilized Fab and Fc fragments and undigested IgG 
from the immobilized papain gel were recovered. The 
recovered supernatant was applied to a protein A 

2q column which had been equilibrated with binding 

buffer. Eluate contained Fab fragments. 

The Fab fragments were dialyzed against PBS 
and used for immunostaining of brain sections. When 
avidin/biotin complex staining method or FITC 

25 immunof luorescent staining procedures were used, the 

Fab fragments of SV17-6E10 selectively stained only 
amyloid plaques. 

Example 4 

3 o Doubl e Antibody Sandwich Immunoassay 

In the experiments reported by this example, 
B-amyloid protein was detected using the double 
antibody sandwich procedure described in Kim, et al., 
J. Clin. Microbiol., 1£:331 (1983). 

35 
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° Falcon ELISA plates with 96 wells were 

coated with purified SV17-6E10 monoclonal antibody 
(50 ul; 5 ug/ml in carbonate buffer; pH 9.6) 
overnight at 4°C. After the plates were washed 10 
times with distilled water, they were coated with PBS 
5 containing 10% goat serum, 3% bovine serum albumin, 

and 1% Triton X-100 (PBSTGB) for one hour at room 
temperature; washed lOx again with distilled water; 
were then coated with 50 ul of the 24 amino acid 
residue synthetic B-protein (referred to as "SCVAP2" ; 

10 sequence = DAEFRHDSGYEVHHQKLFAEDV) ; diluted in 

PBSTGB; and were thereafter incubated for 2 hours at 
room temperature. Note that amino acid residue 11 is 
glutamine here. 

After the plates were washed, the optimum 

15 dilution of horseradish peroxidase conjugated 

monoclonal antibody 4G8 (4G8-HRP) at 1/1,600 dilution 
was added and plates were incubated an additional 2 
hours at room temperature. The plates were then 
washed for 20 minutes with PBST and a final wash 

2q with distilled water, and orthophenylene diamine 

(OPD) substrate solution (100 ul) was added. After 10 
minutes, 75 ul of 1 M H 2 S0 4 was added and the 
color change was determined with a Dynatech 
Microelisa Auto Reader MC640 with a 490 nm filter. A 

25 well that received only PBSTGB was used as a negative 

control. The cutoff point between positive and 
negative was the average optical density value of the 
negative controls plus 2 standard deviations. As 
reported below, SV17-6E10 : 4G8HRP refers to the 

3Q reagent wherein SV17-6E10 is used as the capture 

antibody and 4G8HRP is the detection antibody. 
Alternatively, in the other embodiment reported, 
SCVAP-4G8 is the capture antibody and SV17-6E10HRP is 
the detecting antibody. The results are reported in 

35 Table 1. 
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Table 1 
Double Antibody E LISA Tgst 
SCVAP2 6E10:4G8HRP 4G8:6E10HRP 

(picog/ml) Relative OD Reading 
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° Positive results were defined as the highest 

dilution of B-protein giving an optical density value 
higher than the cut-off optical density value. Both 
assay systems are capable of detecting as little as 
488.28 picograms of B-amyloid synthetic peptide per 

5 ml or 24.4 picogram of B-amyloid synthetic peptide 

present in 50 ul of sample. Therefore, as long as 
6E10 and 4G8 were used in combination of either 
detecting or capture antibody the double antibody 
sandwich EL ISA was a very sensitive test. This 
10 successful double antibody sandwich EL ISA system for 

detecting B-protein has never been reported before. 
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What Is Claimed Is: 

1. Monoclonal antibody SV17-6E10 and antigen - 
binding fragments thereof. 

2. The monoclonal antibody or binding fragment of 
claim 1 which is specifically reactive with a 
cerebrovascular amyloid protein whose elevated levels 
are characteristic of Alzheimer's disease. 

3. The monoclonal antibody or binding fragment of 
claim 1 which is of subclass IgGl. 

4. The monoclonal antibody or binding fragment of 
claim 1 which is specifically bindable with a peptide 
comprising the sequence asp ~ ala - glu - phe - arg 

- his - asp - ser - gly - tyr - gin - val - his - his 

- gin — lys - leu. 

5. The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 
fusion of cells from a mouse myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a peptide whose concentration level 
is elevated in individuals having Down's syndrome or 
Alzheimer's disease as compared to individuals of 
substantially the same age who are not so-afflicted 
and which does not react with other peptides of human 
origin. 

6". The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 
fusion of cells from a mouse myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a cerebrovascular amyloid protein 
whose elevated levels are characteristic of 
Alzheimer ' s disease or Down's syndrome. 
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7. The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 
fusion of cells from a mouse NSO myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a peptide whose concentration leve] is 
elevated in individuals having Down's syndrome or 
Alzheimer's disease as compared to individuals of 
substantially the same age who are not so-afflicted, 
and which monoclonal antibody or binding fragment 
thereof does not react with other peptides of human 
origin. 

8. The monoclonal antibody or binding fragment of 
claim 1 which is produced by a hybridoma formed by 
fusion of cells from a mouse NSO myeloma line and 
antibody-producing cells from a mouse previously 
immunized with a cerebrovascular amyloid protein 
whose elevated levels are characteristic of 
Alzheimer's disease or Down's syndrome'. 

9. A monoclonal antibody which is produced by a 
hybridoma formed by fusion of cells from a mouse NSO 
myeloma line and antibody-producing cells from a 
mouse previously immunized with a peptide comprising 
the sequence asp - ala - glu - phe - arg - his - asp 

- ser - gly - tyr - gin - val - his - his - gin - lys 

- leu or an antigen - binding fragment of said 
monoclonal antibody. 

10. Monoclonal antibody SV17-6E10 or an antigen - 
binding fragment of said monoclonal antibody derived 
from hybridoma cells formed from NSO myeloma cells 
and spleen cells of a Balb/CJ mouse immunized with a 
peptide having the sequence asp - ala - glu - phe - 
arg - his - asp - ser - gly - tyr - gin - val - his - 
his - gin - lys - leu which is conjugated directly or 
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through a linkage group to keyhole - limpet 
hemocyanin. 

11. A hybridoma cell line capable of producing the 
monoclonal antibody of claim 1. 

12. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a myeloma line and 
antibody-producing cells previously immunized with a 
peptide whose concentration level is elevated in 
individuals having Down's syndrome or Alzheimer's 
disease as compared to individuals of substantially 
the same age who are not so-afflicted. 

13. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a mouse myeloma line 
and antibody-producing cells from a mouse previously 
immunized with a peptide whose concentration level is 
elevated in individuals having Down's syndrome or 
Alzheimer's disease as compared to individuals of 
substantially the same age who are not so-afflicted. 

14. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a mouse NSO myeloma 
line and antibody-producing cells from a mouse 
previously immunized with a peptide whose 
concentration level is elevated in individuals having 
Down's syndrome or Alzheimer's disease as compared to 
individuals of substantially the same age who are not 
so-afflicted. 

15. The hybridoma cell line of claim 11 which is 
formed by fusion of cells from a mouse NSO myeloma 
line and antibody-producing cells from a mouse 
previously immunized with a peptide comprising the 

.sequence asp - ala - glu - phe - arg - his - asp - 
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ser - gly - tyr - gin - val - his - his - gin - lys - 
leu . 

16. A composition for quantitatively determining a 
peptide whose elevated levels are characteristic of 
Alzheimer's disease or Down's syndrome in an 
individual, which composition comprises the 
monoclonal antibody or specific - binding fragment of 
claim 1 and a detectable moiety which is directly or 
indirectly associated therewith. 

17. The composition of claim 16 wherein said 
monoclonal antibody or specific - binding fragment is 
conjugated to an enzyme and said detectable moiety 
comprises a chromogenic redox substrate for said 
enzyme . 

18. The composition of claim 16 wherein said 
monoclonal antibody or specific - binding fragment is 
specifically bindable with a substance attached to 
said detectable moiety. 

19. The composition of claim 18 wherein the 
substance attached to said detectable moiety is an 
antibody specifically bindable with an immunoglobulin, 

20. The composition of claim 16 wherein said 
monoclonal antibody is conjugated to one partner of a 
specific binding pair and which further comprises the 
other partner of said specific binding pair 
conjugated to said detectable moiety or a substance 
capable of rendering said moiety detectable. 



21. The composition of claim 20 wherein one partner 
of said specific binding pair is selected from the 
2^ group of biotin and its binding analogs and the other 
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partner of said binding pair is selected from the 

group of avidin and its binding analogs. ? 

22. The composition of either of claims 20 or 21 
wherein said detectable moiety is a chromophore, 

f luorophore or luminophore and said substance capable 
of rendering said moiety detectable is an energy 
donor or catalyst therefor. 

23. A method for quantitatively determining a 
peptide whose elevated levels are characteristic of 
Alzheimer's disease or Down's syndrome in an 
individual/ which method comprises contacting a sample 
from said individual with the composition of any of 
claims 16-20 and quantitatively observing any 
detectable response. 



20 



25 



30 



35 



WO 90/12871 



PCT/US90/02003 




SUBSTITUTE SHEET 



WO 90/12871 



PCT/US90/02003 



2/2 




SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

International Apol.cation No PCT/US90/02003 



I. CLASSIFICATION OF SUBJECT MATTER (if several classification symDols apply, indicate all) * 



According to International Patent Classification UPC) or to both National Classification and IPC 

IPC (5): C12N 5/20; C07K 15/28; G01N 33/533,534,535 
U.S. a: 530/387. 388; 435/240,27, 7, 188 



II. FIELDS SEARCHED 



Minimum Documentation Searched * 



Classification System 



Classification Symbols 



U.S. 



530/387, 388; 435/7, 188, 240.27; 935/104,108,110 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched & 



Ifatafcases: SN Interraticral (Wine (Pile CA, 1967-1990-Kle ELosis, 1969-1990) Aitamted 
Patent Systsn (Pile IEEAI, 1975-1990). Ibr: nrixxikral antibody, aiyloiri, OQ^dxovasaiLar, 
]TOteiiVpolypeptidfi, and A1?h?jnEsrs 



111. DOCUMENTS CONSIDERED TO BE RELEVANT 14 



Category • \ Citation of Document, > c with indication, where appropriate, of the relevant passages 17 | Relevant to Claim No. *" 



X 
Y 



US, A, 4,666,829 (GLENNER ET AL.) 19 May 1987 1-15 
see entire document. 16-23 

Robakis et al., "Molecular cloning and character!- 1-23 
zation of a cDNA encoding the cerebrovascular and the 
neurity plaque amyloid peptides", Proc . Natl * Acad . 
Sci vol. 84: 4190-4194, Published June 1987. see 
especially p. 4192, Fig 2. ! 

Selkoe et al., "Conservation of brain amyloid proteins 1-23 
in aged mammals and humans with Alzheimer's disease" j 
Science 235 : 873-877, Published 20 February 1987. 
see especially page 874, column 1. | 

Glenner et al., "Alzheimers disease: Initial report ofj 1-23 
the purification and characterization of a novel | 
cerebrovascular amyloid protein" Biochem . Biophys . | 
Res . Comm . 120 : 2fo.3, 885-890. Published 16 May 1984.; 
see especially page 889. I 

Glenner et al., "Alzheimer's disease and Down's Syn- ; 1-23 
drome: sharing of a unique cerebrovascular amyloid 
fibril protein" Biochem . Biophys . Res . Comm . 122 : 
1131-1135. Published 16 August 1984. see especially 
pages 1131 and 1133, Table 1. 



* Special categories of ctted documents: 15 

"A** document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

M L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

"Y" document of particular relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document ts combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"A" document member of the same patent family 


tV. CERTIFICATION 


Date of the Actual Completion of the International Search 2 

25 JUNE 1990 1 


Date of Mailing of this InternattonalSearch Report * 

r-, Zl AUG 1990 


International Searching Authority 1 

ISA /US 


^sWature of Authorized OfiteT *° % —rf^ 

^PAULA hutzell £ 



Form PCT/ISA/210 [second sheet) (May 1986) 



International Aopl.cat.on No. PCT/US90/O2003 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



Kang et al., "The precursor of Alzheimer's disease 
amyloid A4 protein resembles a cell-surface receptor" 
Nature , vol. 325: 733-736 Published 19 February 1989. 
see especially page 735. 

Wong et al., ,r Neuritic plaques and cerebrovascular 
amyloid in Alzheimer disease are antigenically related 
Proc . Natl . Acad . Sci . USA 82: pages 8729-8732. 
Published December 1985. see especially page 8729. 

Coding, ''Monoclonal antibodies: Principles and 
Practice" Published 1983 by Academic Press, Inc. 
(LONDON), see pages 56-97 and pages 209-249, espe- 
cially pages 230-235. 



1-23 



1-23 



1-23 



V.Q OBSERVATIONS WHERE CERT AIN CLAIMS WERE FOUND UNSEARCHABLE 1 

This International search report has not been established in respect of certain claims under Article 17(2) (a) for the following reasons: 
1.Q Claim numbers . because they relate to subject matter 1 not required to be searched by this Authority, namely: 



2.n Claim numbers . ... because they relate to parts of the international application that do not comply with the prescribed require- 
ments to such an extent that no meaningful international search can be carried out >. specifically: 



3.Q Ctaim numbers 

PCT Rule 6.4(a). 



because they are dependent claims not drafted in accordance with the second and third sentences of 



VI.Q OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 2 



This International Searching Authority found multiple inventions in this international application as follows: 



1.Q As at! required additional search fees were timely paid by the applicant, this international search report covers all searchable claims 
of the International application. 

2-0 As on, y some of the required additional search fees were timely paid by the applicant, this international search report covers only 
those claims of the international application for which fees were paid, specifically claims: 



iQ No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted to 
the invention first mam toned In the claims; it is covered by claim numbers: 



4.Q As all searchable claims could oe searched without effort justifying an additional fee, the International Searching Authority did not 
invite payment of any additional fee. 

Remark on Protest 

Q The additional search tees were accompanied by applicants protest. 

n No protest accompanied the payment of additional search fees. 



Form PCT/tSA/210 (supplemental sheet <Z) (Rev. 4-90) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



